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® INDICATED COAL RESERVE: 17-30Tt

® PROVEN COAL RESERVE: 1 Tt

@ CURRENT PRODUCTION: 5000 Mt

® PRODUCTION IN 2020: 6500 mt



) 1992 Est. by Kuuskra|1997 Est. by Cairns Point

Country (Tm3) Publishing (Tm?3)
L. 5.8 ¥ 30 — 41
L.lS, 20 — 166 720 — 790
China 20 = 35 L1
Australia 8 — 14 — -
Germany < 2.85
India 1 0.7
South Africa 1 —
Poland 3 0.4 — 1.5
Canada 6 — /6 92
Other Countries o == ) i
Total (GIP) /8 — 320 877 — 959
Recoverable Reserve — 30 to 60 percent of GIP

U.S. Conventional Gas Reserve

25 Tm?




COALBED METHANE PRODUCTION

TOTAL 2003

U.S. CBM
OTHER PRODUCTION =
1.6 TRILLION
CUBIC FEET (TCF)

ALABAMA

APPALACHIA

585 BCF

451 BCF
UINTA-

PICEANCE SAN JAUN




999 ELECTRIC POWER GENERATION
8Y ENERGY SOURCE

COAL

NUCLEAR

NATURAL
GAS

OIL OTHER

51% 19.7% 15.3% 8.3% 3.27% 2.4%
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ALL COAL SEAMS ARE GASSY
METHANE DRAINAGE NEEDED
WHEN SPECIFIC METHANE
EMISSION EXCEEDS 30 m’/t
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COAL SEAM DEGASIFICATION

® PRE-MINING
® POST-MINING



PRE-MINING

® IN-MINE HORIZONTAL DRILLING
® VERTICAL WELL WITH FRACING

® HORIZONTAL DRILLING FROM
SURFACE



\ ( 1I I '__ | PANE

- |
g
3

L T V. T T W S
.\\\\\\\\\\;xx;\\\Q&Q\\xk\ck\

'1
|

 ONGWALL|PA | [

|

1\‘\ikﬁkﬁ%ets.\ \‘ﬁ'\ A\ \ \‘\
AN SSNRNUSRURNINRNRANY

L~ . oo — T y
{ \I [__ [ '.I I|'l'-| I.I I \ | 1 AT LY | | - |
= ULPAF % ALy L LY
| b/ LY " y ||'| v | L J \ W) |_
|
\




OOOOOOOOOOOOOOOOOOOOOOOOOO

Il ]




R T T T TV W L

L B T T T T R

LONG IN-SEAM HOLES

!- ':Il'jl:. Ilfll.lll'llll\'!. I

AR AT A e VT VeV el

A A A A A A A A A L T A R T A ]




VERTICAL FRAC WELLS

TO

PIPELINE

DEWATERING
PUMP

1:20@ — 2:500 Fi.

PERFORATIONS

TETTRT

STIMULATION




VERTICAL ARTICULATED HOLES
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POST-MINING DRAINAGE
® CROSS-MEASURE BOREHOLES

® VERTICAL GOB WELLS
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GOB HOLES

METHANE VENT
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PROCESSING COAL-BED METHANE

RAW
GAS
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FUTURE OF COAL-BED
METHANE PRODUCTION

® HORIZONTAL DRILLING FROM SURFACE
USING COILED TUBING AND

REAL-TIME INSTRUMENTS

® EXTRACTION OF CBM FROM DEEPER,
LESS PERMEABLE COAL SEAMS

® CO2 SEQUESTRATION IN COAL-SEAM
AND ENHANCED CBM RECOVERY



BENEFITS OF COAL-BED
METHANE DRAINAGE

¢ IMPROVED MINE SAFETY- REDUCED
FACE IGNITION, MINE EXPLOSION

¢ IMPROVED COAL PRODUCTION
-REDUCED COST/ton

e REDUCED VENTILATION REQUIREMENTS
AIRWAYS, SHAFTS

® REVENUE FROM GAS SALES

® ADVANCE EXPLORATION; GEOPHYSICAL
MAPPING OF LONGWALLS

® HORIZONTAL BOREHOLES USED FOR
WATER INFUSION FOR RESPIRABLE
DUST CONTROL



THANK YOU
(SHYEH-SHYEH)

ANY QUESTIONS?



CF U.S. COALBED METHANE PRODUCTION




Mine
Blue Creek #5 Mine; Brookwood, AL
No. 3 Mine; Norton, VA
William Station #9 Mine; Wheatcroft, KY

McClure #1 Mine; McClure, VA
No. 1 Mine; Craynor, KY

No. 21 Mine; Whitwell, TN .

No. 11 Mine; Kite, KY . .. R
Dutch Creek No. 1; Red Stone, CO. .
Ferrel #17; Uneeda, WV . . . . . .
Scotia Mine; Oven Fork, KY .. ... .
ltman No. 5 Mine; Iltman, WV .

No. 15 & 16 Mines; Hyden, KY




